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Taylor, 1975), and nitrosopiperidine (NPiP) (Druckrey e_t al. , 1967;
Takayama, 1969).  (References given for each compound provide car-
cinogenicity data; See Chapter 7 for discussion of the distribution
and concentrations of these nitrosamines in various environmental
media.)

N~Nitroso compounds that are not carcinogenic include the
nitroso derivatives of some araino acids (Druckrey ejt al. , 1967;
Greenblatt and Lijinsky, 1972a; Mirvish _ejt al. , 1980a) and certain
nitrosamines that do not contain one or more alpha hydrogen atoms
on the carbon next to che N-NO group (Druckrey ejt al., 1967).

One of the important conclusions reached in the many studies
of carcinogenicN-nitroso compounds is that different compounds
have the ability to induce tumors of specific tissues. Under cer-
tain conditions, NDMA and NDEA were carcinogenic in the liver of
rats. NDEA, even in low doses, was also carcinogenic in the lungs
and/or esophagus of rats and hamsters. NDBA and certain metabolic
derivatives were bladder carcinogens in rats and mice (Druckrey et
al., 1964; Wood JEJJ^ al. , 1970). Unsymmetrical nitrosodialkylamines,
such as nitrosomethyTamylamine, induced esophageal cancer in rats
(Bulay and Mirvish, 1979; Druckrey eit. al. , 1967; Mirvish et_ al.,
1978), whereas MNNG in rats provides a standard animal model for the
induction of gastric cancer (Saito and Sugimura, 1973). Nitroso-
ethylurea, especially when administered transplacentally to rats,
led to tumors of the brain and spinal cord (Ivankovic and Preussmann,
1970), whereas peripheral nervous system tumors resulted in hamsters
(Rustia and Shubik, 1974). More recently, a group of nitrosamines
analogous to, or converted metabolically to, nitrosobis(2-oxopropyl)
amine (BOP) or nitrosomethyl-2-oxopropylamine (MOP) were shown to
produce ductular cell carcinomas of the pancreas in hamsters (Pour
et al., 1974, 1978); however, in other species, such as rats, guinea
pTgs, or mice, tumors only occurred at sites other than the pancreas.

Thus far, determinations of structure-activity relationships
have applied to partial structures that may lead to cancer at
selected sites.  In fact, because most N-nitroso compounds are car-
cinogenic, the amount of useful information on structure-activity
relationships that may be obtained is limited unless these relation-
ships are derived from quantitative measures of carclnogenicity.

Dose-Response Studies and Carcinogenic Potency. Druckrey (1967)
determined the relationship of time to death and tumor incidence
as a function of dose for NDEA in BD II rats given a series of daily
doses ranging from 0.075 to 14.2 mg/kg body weight (Table 9-6). At
each of seven dose levels, ranging from 0.3 to 14.2 mg/kg body weight/
day, liver carcinomas were induced in every surviving rat, but the
time to death ("induction time") decreased from 457 to 68 days with
increased dose. At the two lowest doses (0.15 and 0.075 mg/kg body